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• When life gives you lemons, 
turn it to lemonade… 
 
 
 
 
 
• When the lemon is sweet… 
use it for even better treat! 
Common vision 
issues in children 
• Refractive errors:  
• Astigmatism: 30% in age 5~17 
(Archives of Ophthalmology) 
• Blur from irregularly shaped cornea or 
lens  blurred images 
• Strabismus (deviated eyes): 
poor coordination of the extraocular 
muscles between 2 eyes  improperly 
aligned eye positions  poor binocular 
vision & depth perception 
• Amblyopia (lazy eye): one eye has 
not developed normal sight, and fails to 
transmit or poorly transmit visual info to 
the brain  poor binocular vision & depth 
perception (3%) 
Near reading 
problem… 
• Color Blindness (color vision 
deficiency): hereditary inability to 
distinguish between colors 
Prevalence of vision 
problems 
• Nationwide study of vision problems in children has 
NOT been conducted in over 30 years…  
• But we do know vision problems are common: 
• 13.5+ millions in age 0-17 children.1,2   
• 25% school kids with vision problems (Kleinstein RN et al., 2003) 
• 10.5% (2.4 million) age 0-4 preschoolers have 
treatable vision problems (1983 study3,4)  
• Vision problems rise as children get older.  
• About 12.5% (5.3 million) for age 6-11 
• About 24% for age 12 – 17 (5,6)  
• boys (23.2%)>girls (19.7%) for age 6–1112 
• boys 26.1% > girls (22.5%) for age 12-1712 
Prevalence of vision 
problems 
• CDC reported that about 3% school-age children 
are3 visually impaired or blind (CDC, 1996).  
• Don’s presentation: Convergence insufficiency: 
1.3% - 37% population; most report 3-5% 
• Children of families $$+ (>200% of federal poverty 
level) were more likely to have corrective lenses 
(29.9%) than children of less family $ (19.3%) 
 
 
Challenges in schools 
• The need of trained testers: but the number / 
hours of school nurse is decreased… 
• The cost 
• $ 
• Space 
• Time (curriculum schedule) 
• Involvement of parent consent for non-school staff 
for testing 
• Effectiveness of the tests 
• Transcript error 
• Lost of report and lack of follow up 
How to make it realistic 
for schools to use? 
• Achievable: Equipments are available 
• Doable: Easy to use (teacher) 
• Short time: quick! 
• Understandable: results is self-
explanatory 
• Can be documented: can be 
incorporated into school’s students 
record for annual follow up 
 
 
So,  
a computerized  
S3D screening program 
steps in… 
• Testing monocular vision and 
binocular vision without testee’s 
knowledge. 
• Self running programs with results 
output in a self-explanatory format 
• Can be incorporated into school record 
system immediately and readily for 
sending to parents or guardians 
So what should  
a vision screening program 
includes  
to catch most kids  
who probably have some 
unknown vision issues? 
The vision in Preschoolers Study Group 
Report (2005):  
 most prevalent childhood vision 
disorders are:  
• Amblyopia 
• strabismus  
• significant refractive errors 
 
So we’ll screen children’s 
• Visual acuity  
• Binocular functions 
• … (for Better Quality of Life, 
maybe add color deficiency test?) 
Tests in the program 
 
• High contrast distance visual acuity test 
• Low contrast distance visual acuity test 
• Distance stereoscopic test 
• Distance step-vergence test 
* Near visual acuity with binocular 
function (partial information to each eye 
with a S3D laptop) 
The proposed school 
screening study 
• Subjects:  
• widely screening several (10-15) school-
age children with VPI screening program 
• Randomly select 10 children from each 
school for clinic exam  
 
• Clinic 
• Clinician will be blind to the screening 
results 
• Clinician will use traditional full eye exam 
to confirm the results 
IS it valid?  
Is it really useful? 
• John will ensure it does! 
 
Further 
implication…  
• Apply to other tests for other tasks (in the 
name of “better quality of life”) 
• e.g., near-2D work tolerance 
• Reading difficulty? 
• Tell them how they can function in 12 minutes? 
 
• To other disadvantageous groups…  
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Interaction 
with 
individuals 
• Distance between 
two eyes 
• Refractive errors 
• Light sensitivity 
• Color sensitivity 
• Lens to cornea 
distance 
Interaction 
with 
movies 
• Production 
• Cost 
 
Equipments & users 
• School equipments 
• 3D Laptop cost 
• 3D projector 
• Clinic time 
 
 
• 3D laptop for near and 
smaller stereopsis 
measurement 
• School age children is about 
60” (down to 20” or better 
users, 2-3” is human limit) 
 
 
 
 
